Abstract. This paper gives some .^-stable methods of order 2n, with variable coefficients, based on Hermite interpolation polynomials, for the stiff system of ordinary differential equations, making use of n starting values. The method is exact if the problem is of the form /(/) = Pyif) + QU), where P is a constant and QU) is a polynomial of degree In.
Introduction.
Many physical problems lead to ordinary differential equations with a property given by the following definition: Definition 1. A system of ordinary differential equations y\i) = /(/, y), y{a) = y is said to be stiff if the eigenvalues of the matrix dj{t, y)/dy have negative real parts at every time t and differ greatly in magnitude.
A linear A:-step method with constant coefficients for the numerical solution of ordinary differential equations is given by k k (1.1) Z = * Z ß*y*+i. where a* ^ 0 and |a0| + \ß0\ > 0.
.
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Stiff equations present a difficulty in numerical integration, since the integration interval is determined by the fastest rate and the region of integration is determined by the slowest rate. Conventional methods of the form (1.1) are unstable if the step size used is much greater than the smallest time constant. Dahlquist [1] introduced the concept of ^(-stability in connection with the integration of stiff systems of differential equations. ^4-stability is defined as: Definition 2. A fc-step method is called y4-stable if all the solutions of (1.1) tend to zero as n -* °°, when the method is applied with fixed positive h to any differential equation of the form dyjdt = \y, where X is a complex constant with negative real part.
Dahlquist [1] has also shown that if (1.1) is to be stable for all X, such that Re (AX) tZ 0, then the order of the method cannot exceed two. He also showed that the best method in this sense is the trapezoidal rule. In order to achieve greater accuracy and order, we study nonlinear methods (see Treanor [2] ) or methods with variable coefficients. Norsett [3] derived a class of yl-stable methods with variable coefficients of order n using Lagrangian interpolation polynomials passing through the n starting values.
In this paper, we have derived an integration method of order In with variable coefficients using Hermite interpolation polynomials passing through the n starting values. A proof that the present method is ^-stable in the sense of Dahlquist [1] is included in Section 3. Obviously, (2.2) is an exact differential equation. Integrating (2.2) from tn to f"+i, we obtain
Since P is an approximation to -(df/dy)n for a single differential equation, a natural choice of P is C2 4) p = -Jn~ y*-^. y» -y»-i
For a system of equations, the choice of P may depend on the efficiency of the routine to evaluate ePh, where P is a matrix. A simple choice of P is the diagonal matrix Proof. Let f(t, y) = Xy, where \ is a complex constant and Re X < 0. Thus, P = -X. Obviously, Ft = /< -f Py, = \y{ -\y{ is zero for every i. Similarly, Ft = /' + = Htf -\kJ is also zero for every i. Hence, (2.3) reduces to y"+1 = XV». Since Re X < 0, yn -» 0 as n -> °° for any fixed A and hence (2.3) is ,4-stable.
Taking 5 = (t -tn)/h, (2.3) can be rewritten as Similarly, for n = 2, I-7 (' " 'i>? "
Using t -t2 = hs, we obtain The simple integration gives the required coefficients. The values of ar, br, aT, ßr and A" are given in Table 1 for n = 0(1)4. has been chosen to show the advantages of the present method over the method developed by Norsett [3] . The exact solution of (5.1) is Y(t) = 1/(1 + 50/2).
We have solved (5.1) with the method of Norsett and the present method for different values of n and for different step sizes, on an IBM 360 in single precision. Some of the results are given in Table 2 . Our results are closer to the exact solution, even when a smaller number of starting values are used. 
